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(28) The preferred source of hematopoietic cells from mammal M2 is 
bone 

marrow, either untreated or depleted of T cells. Other suitable 
sources of 

hematopoietic cells which may also be used include, for example, 
spleen cells, 

fetal liver cells or peripheral blood cells, which may be cultured or 
non-cultured, along with ' supporting stromal cells. Thus, the 
hematopoietic 

cells transplanted from mammal M2 may be selected or derived from at 

least one 

of: 

(29) (i) unf ractionated or fractionated bone marrow cells; 

(30) (ii) unf ractionated or fractionated blood cells; 

(31) (iii) unf ractionated or fractionated spleen or thymus cells; 

(32) (iv) unf ractionated or fractionated cord blood cells; 

(33) (v) unf ractionated or fractionated fetal cells (liver, thymus, 
bone 

marrow, spleen or blood) ; and 

(34) (vi) any combination thereof. 
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(45) Unf ractionated or fractionated bone marrow cells may include, 
e.g. , T 

cell-depleted, or different cell populations of the myeloid, 

erythroid, 

megakaryocytoid or lymphoid lineages and their precursors and/or 
combinations 

'thereof. Unf ractionated or fractionated blood cells may include, 
e.g. , 

subpopulations of different lymphocytes, macrophages, monocytes, 
platelets or 

erythrocytes and their precursors and/or combinations thereof. 
Preferably, 

fractionated blood cells are used which are human peripheral blood 
leukocytes 

(PBL) . Pluripotent stem cells and/or other hematopoietic progenitors 
derived 

from B cell -depleted and T cell -depleted peripheral blood leukocytes 

may also 

be included. 
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ABSTRACT 



Non-human chimeric mammals are created from a mammal 
having hematopoietic cells replaced with hematopoietic 
cells from a hematopoietic deficient mammal donor, and 
optionally in which xenogeneic cells and/or tissue are 
engrafted. The xenogeneic, preferably human, cells or tissue 
may be hematopoietic cells, in which case the chimeric 
mammal can produce xenogeneic B and/or T cells, and can 
be used as a source of mammalian, preferably human, 
monoclonal antibodies and/or T cells. Alternatively, the 
xenogeneic cells or tissue may be non-hematopoietic, such 
as normal or pathological cells or tissue, which can form a 
stable transplant in the chimeric ^amirm! and thus can be 
used as an animal model of various pathologies or to test 
therapeutic or diagnostic agents or modalities. 

23 Chums, 13 Drawing Sheets 
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transplantation of SOD bone marrow (IxlO 6 cells) (Day 1). EXAMPLE XIV 

lakes of grafted human tissue are evaluated by histology Lack of Need for M2 H-2 Compatible Hematopoietic 

and/ox by inimunorustochcmistrY. Immunohistologtcal tests Cells With Mammal Ml 

of thymus implants suggest that, within an observation (i) Studies in the allogeneic murine model verified that the 

period of one month after transplantation, the stroma struo- 3 recipient strains need not be BALB/c and we were able to 

hire of human thymus implants was accepted and main- achieve long-term engraftment of T cell depleted BALB/c 

tained under the kidney capsules of the BALB/c or BNX bone marrow in lethally irradiated C3H recipients when the 

mice. transplant was administered together with bone marrow 

' a . g ^ i-****. i i from CB17 SCID (H-2^) mouse. 

Vasculansed human liver (not shown) has lost its typical 10 /incrm^l^ffl^^nAfKin?^ 

architecture, but human hepatocytes and other components, J i °J™L b0nC (H ' 2 " ^J^T*^ 

, * . ^ . v.Juu. i_ zaZ^La u.r ibk with the recipient mouse. Thus, transplantation of 

such as bile ducts and Kupfer cells, could be identified by ^ raL C 57BU6nude mice 

histological examination. (H-2*) was engrafted when adrninistered one day after 

transplantation of T cell depleted SQD bone marrow (H-2*). 
EXAMPLE ^ 13 Likewise, lethally irradiated BNX mice (outhred) trans- 
, , r — • ~. . w . . ^ planted with SCID bone marrow were engrafted success- 
ive of GVHD m Oumenc Mice According to the |^ ^h^raL^*^^ 
Present Invention Without Use of Immunosuppressive the 7 drimeric „ ^ ^ anti-Leu4 and anti- 
Agents. 

Id a model according to the present invention, adminis- (iii) Moreover, as shown in Example IX, even rats could 

tration of IL-2 is not needed or used in order to avoid GVHD be engrafted simultaneously with mouse SCID bone marrow 

(graft-versus-host disease) completely. In contrast to the (which generated red blood cells) and with human PBL 

autologous bone marrow in Sachs* model, the SCID bone All references cited herein, including journal articles or 

marrow which is used for radioprotection cannot produce T ^ abstracts, published or corresponding U.S. or foreign patent 

or B lymphocytes, due to its inherent deficiency. Thus, the applications, issued U.S. or foreign patents, or any other 

present invention avoids the problem of host-versus-graft references, are entirely incorporated by reference herein, 

reaction not by active specific tolerance induction but rather including all data, tables, figures, and text presented in the 

by inducing a permanent state of heinatopoietic deficiency. cited references. Additionally, the entire contents of the 

By the method of the present invention, a marked lymphoid ^ references cited within the references cited herein are also 

chimerism following transplantation of T cell depleted alio- entirely incorporated by reference, 

geneic bone marrow or human bone marrow together with Reference to known method steps, conventional methods 

the SOD bone marrow. To illustrate mis difference, in steps, known methods or conventional methods is not in any 

lethally irradiated BALB/c mice, the chimnrism obtained wav ^ admission that any aspect description or embodi- 

after transplantation of T cell depleted C3H (H-2*) bone 35 of the present invention is disclosed, taught or sug- 

marrow plus T cell depleted SOD (H-2*) bone marrow to T gested in the relevant art. 

cell depleted C3H bone marrow plus T cell depleted autolo- foregoing description of the specific embodiments 
gous bone marrow (BALB/c) (H-2"). As can be seen in FIG. ^ M ^ reveal ^ general nature of the invention that 
11, when the allogeneic bone marrow depleted of T cells are others can, by applying knowledge within the skill of the art 
transplanted with SOD bone marrow, a marked lymphoid ^ (indudmg me contents of the references cited herein), 
engraftment of the allogeneic cells is found without GVHD, re adiry modify and/or adapt for various applications such 
whereas if the Sachs* approach is tested and we transplant T specific embodiments, without undue experimentation, 
cell depleted autologous bone marrow (instead of the SOD without departing from the general concept of the present 
bone marrow) together with the same T cell depleted alio- invention- Therefore, such adaptations and modifications are 
geneic bone marrow, the latter cells do not engraft ^ intended to be within the meaning and range of equivalents 
Moreover, as shown below, the SOD bone marrow can be ^ mc 4^0^ onbodiments, based on the teaching and 
taken from an H-2 mismatche d donor, as opposed to the guidance presented herein. It is to be understood mat the 
Sachs' model, which necessitates the use of autologous bone phraseology or terminology herein is for the purpose of 
marrow. Thus, the two models are based on fundamentally description and not of limitation, such that the terminology 
different principles and lead to entirely distinct mice. ^ or phraseology of the present specification is to be inter- 
It has been shown that several mouse and human cytok- preted by the skilled artisan in ligfct of the teachings and 
ines are not cross reactive between the species, at least not guidance presented herein, in combination with the knowl- 
with the same efficiency. Therefore, any extrapolation from edge of one of ordinary skill in the art 
an allogeneic transplantation mouse model or even from a What is claimed is: 

rat to mouse transplantation model, to the transplantation of 55 LA method for evaluating the efficacy of a therapeutic 

human bone marrow in mice is not obvious. Moreover, agent or modality potentially useful for treating a human 

primary antibody responses are extremely inefficient in disease, comprising: 

allogeneic mouse models of bone marrow transplantation. (a) providing a chimeric mouse or rat M4 having xeno- 

The achievement of the present invention in obtaining geneic cells or xenogeneic tissue, said mouse or rat M4 

primary human anti-DNP response in some human/mouse 60 comprising a mouse or rat Ml, other than a SCID 

chimera could not be considered obvious on the basis of our mouse the hematopoietic cells of which have been 

relevant murine model and clearly not by the irrelevant substantially destroyed, said mouse or rat Ml having 

Sachs 9 model Even if the Sachs' model was based on a transplanted therein cells or tissue from at least two 

gjmfbiT principle to our model, the engraftment of human different sources, at least one of said sources being 

cells in lethally irradiated mice and their ability to induce 65 hematopoietic cells from a mouse M2 having aT and/or 

human antibodies against DNP-KLH could not be antici- B cell immunodeficiency, and at least a second of said 

pated by extrapolation from any existing murine model. sources being human cells or tissue which are either 
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(i) pathological or diseased cells or tissue, or 

(ii) Qormal cells or tissue susceptible to being infected by 
a pathogen the human disease, wherein saidT 
and/or B cell immunodeficiency of said mouse M2 is 
such that the T and/or B cell immunodeficiency can be 3 
reconstituted with xenogeneic hematopoietic cells, 

(b) when said cells or tissue are said normal cells or tissue, 
infecting said mouse or rat M4 with a pathogen; 

(c) treating said mouse or rat M4 with the therapeutic 1Q 
agent or modality; and 

(d) testing said mouse or rat M4 for signs of said disease 
or for symptoms associated with said disease, the 
efficacy of said agent or modality being inversely 
related to the extent of said signs or symptoms. 15 

2. A method according to claim 1 wherein said disease is 
AIDS and said pathogen is an HIV. 

3. A method according to claim 1, wherein said disease is 
hepatitis and said pathogen is a human hepatitis virus. 

4. A method according to claim 3, wherein said hepatitis 20 
virus is a hepatitis C virus. 

5. A method according to claim 1, wherein said pathogen 
is a virus or toxin. 

6. A method in accordance with claim 1, wherein said 
chimeric mouse or rat M4 is one in which said human cells 25 
or tissue are normal human cells or tissue susceptible to 
being infected by a pathogen causing the human disease. 

7. A method according to claim 6, wherein said disease is 
AIDS and said pathogen is an HIV. 

8. A method according to claim 6, wherein said patho- 30 
logical human cells are hepatitis C virus infected cells. 

9. A method according to claim 6, wherein said pathogen 
is a virus or toxin. 

10. A method in accordance with claim 1. wherein said 
chimeric mouse or rat M4 is one in which said human cells 35 
or tissue are pathological or diseased cells or tissue. 

11. A method according to claim 10, wherein said patho- 
logical or diseased cells or tissue is selected from the group 
consisting of an autoimmune cell, a cancer cell, a patho- 
logical blood cdl a human T cell, a lymphokme- activated 40 
Viller celt a cytotoxic T lymphocyte, a human T cell derived 
cell and a human B cell derived celt 

12. A method according to claim 1, wherein said chimeric 
mouse or rat M4 is one in which said human cells or tissue 
are pathological cells or tissue. 45 

13. a method according to claim 12, wherein said patho- 
logical human cells or tissue are maHg"*** cells or tissue 
selected from (he group consisting of solid tumor cells or 
tissue and leukemia cells or tissue. 
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14. A method according to claim 12, wherein said mam- 
mal Ml is a mouse, said mammal M2 is a mouse, and said 
pathological human cells or tissue are cells or tissue of 
cancer samples selected from the group consisting of colon 
cancer, breast cancer, ovary cancer, pancreas cancer, lung 
cancer, stomach cancer, kidney cancer, prostate cancer, 
melanoma, neuroblastoma, glioblastoma, myeloid leukemia, 
lymphatic leukemia, and monocytic leukemia. 

15. A method according to claim 14, wherein said human 
pathological cells or tissue are melanoma cells or melanoma 
tissue. 

16. A method in accordance with claim 12 for chemo- 
therapy sensitivity testing of a drug against a human solid 
tumor, wherein said chimeric mouse or rat M4 is one in 
which said pathological human cells or tissue are human 
solid tumor cells or tissue and said testing step comprises 
evaluating the effect of said chemotherapy on said solid 
tumor cells or tissue. 

17. A method according to claim 16, for testing the 
chemotherapy activity of a drug against the tumor tissue of 
an individual patient, wherein said chimeric mouse or rat M4 
is one in which said human solid tumor cells or tissue 
originate from the tumor of said individual 

18. a method in accordance with claim 12 for chemo- 
therapy sensitivity testing of a drug against leukemia, 
wherein said chimeric mouse or rat M4 is one in which said 
pathological human cells or tissue are human leukemia cells 
and said testing step comprises evaluating the effect of said 
chemotherapy on said leukemia cells. 

19. A method according to claim 18 for testing the 
chemotherapy activity of a drag against the leukemia cells of 
an individual patient wherein said chimeric mouse or rat M4 
is one in which said human leukemia cells originate from 
leukemia cells of said individual 

20. A method in accordance with claim 1Z wherein said 
chimeric mouse or rat M4 is one in which said human cells 
or tissue are malignant cells or tissue. 

2L A method according to claim 20, wherein said malig- 
nant cells or tissue are obtained by a biopsy from a human 
cancer patient 

22. A method in accordance with claim 20, wherein said 
testing step comprises evaluating the effect of said thera- 
peutic agent or modality on said malignant cells or tissue. 

23. A method in accordance with claim 1, wherein said 
testing step comprises testing for the presence or amount of 
said pathogen or of an antigen of said pathogen in a body 
fluid or tissue of the treated chimeric mouse or rat M4. 

***** 
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